The anticonvulsant gabapentin decreases firing rates of substantia nigra pars reticulata neurons.
Gabapentin is a novel anti-epileptic drug which enhances GABA (gamma-aminobutyric acid) turnover in certain brain regions, including substantia nigra. However, the functional consequences of GABA turnover increases in response to gabapentin and their potential involvement in the anticonvulsant action of this drug are not known. In the present study, we examined the effects of gabapentin on the extracellular, single unit activity of nondopaminergic (presumably GABAergic) neurons of the substantia nigra pars reticulata in rats. During the recordings, the animals were infused with the narcotic opioid analgesic fentanyl, associated with a skeletal muscle relaxant and artificial ventilation. The spontaneous firing of substantia nigra pars reticulata neurons was determined up to about 2 h after i.v. or i.p. administration of gabapentin at doses of 15-30 mg/kg. After both routes of administration, gabapentin markedly reduced neuronal firing when administered at a dose of 20-30 mg/kg, while 15 mg/kg were ineffective in this regard. The suppressive effect of gabapentin was rapid in onset (2 min after i.v. and about 20 min after i.p. injection), reached peak values of about 70% below predrug baseline after about 45-60 min, and remained at this level for at least 2 h. Vehicle administration had no effect on substantia nigra pars reticulata neurons. The ability of gabapentin to alter substantia nigra pars reticulata firing does correlate with its known ability to increase nigral GABA turnover. Since a substantial body of evidence suggests that the substantia nigra pars reticulata is a critical site at which decrease of neuronal firing by potentiation of GABAergic influences results in protection against various seizure types, the suppressive effect of gabapentin on substantia nigra pars reticulata activity may contribute to the anticonvulsant action of this drug.